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Introduction

Charm activities @BESIII

I Rare decays
I e.g. D0 ! 



I (Semi-) leptonic decays
I e.g. D0 ! K�e�e

I D0 mixing parameters
I e.g. strong phases, yCP

I Hadronic decays

I D+;0 ! !�+;0

I D0 ! K 0
S K +K�

Experiment

I BEPCII symmetric e+e� collisions
2:0GeV to 4:6GeV

I BESIII 4� detector with 93%
acceptance
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Charm physics @BESIII

Energy region

I Charm physics @3:773GeV
2.92 fb�1 (� 3� CLEO-c)

Charm physics

I Predominant decay 	(3770)!DD
I (m	 � 2mD) � 43:5MeV

,! no phase-space for additional �
I D0 D0 quantum-correlation

,! CP� Eigenstate
,! Flavour

I Produce a tagged D beam

�e+e�!X Npair

D0 D0 3.66nb 10M
D+ D� 2.91nb 8M
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Observation of Singly Cabibbo-Suppressed decays
D+ → ωπ+ and D0 → ωπ0

3 / 15
N



Observation of SCS decays D�;0 ! !�

Observation of SCS decays D�;0 → ωπ

Motivation

I Measurements of SCS charm
decaus challenging
,! statistics, background

I D�;0 ! !� not observed yet
I Theoretical prediction: 1� 10�4

PRD 81, 074021(2010)

Previous result

I Upper limits by CLEO-c
PRL 96, 081802(2006)

Decay Upper limit @90%C.L.

D+ ! !�+ < 3:0� 10�4

D0 ! !�0 < 2:26� 10�4

4 / 15
N



Observation of SCS decays D�;0 ! !�

Tag reconstruction

I �D is reconstructed 3 neutral and 6
charged modes

I beam-constraint mass:
M2

bc = E 2
beam=c

4 � jpD j2=c2

Category Tag yield

D� 1462041�1359
D0 2234741�2425
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Observation of SCS decays D�;0 ! !�

D+ → ηπ+ and D0 → ηπ0

I Reconstruct signal D ! (�+���0)�� in all tagged events
I Cross-check
I Branching-fraction: B =

Nsig=�tag;sig

Ntag=�tag

Signal MC shape.

Bkg 1st order poly
and sideband
for peak.

N� 262�17 71�9
Nbkg
� 6�2 3�2

Nobs
sig 256�18 68�10

B[10�3] 3:13 � 0:22 (stat.) � 0:19 (sys.) 0:67 � 0:10 (stat.) � 0:05 (sys.)
BPDG [10�3] (3:53� 0:21)� 10�3 (0:68� 0:07)� 10�3

BESIII prelim
inary
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Observation of SCS decays D�;0 ! !�

Helicity distribution D+;0 → ωπ+;0

I Helicity of !: Angle between normal of ! decay plane and D0 momentum
in ! rest frame

jH!j =

I Expectation for P!VP: jH!j � cos �2
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